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Abstract
Purpose – In an increasingly budget-constrained environment, the Department of Defense (DoD) must
maximize the value of fiscal resources obligated on service contracts. Over half of DoD procurement spending
between 2008 and 2012 was obligated on service contracts (GAO, 2013). Many services are common across the
enterprise and recurring in nature; however, they are treated as unique and procured individually at the base
level, year after year, rather than collectively in accordance with a larger, enterprise-wide category
management strategy. The purpose of this paper is to focus on creating a methodology that treats common,
recurring service requirements in a more strategic manner.
Design/methodology/approach – The authors develop a standardized, repeatable methodology that
uses relevant cost drivers to analyze service requirements to identify more efficient procurement strategies.
Furthermore, they create a clustering continuum to organize services based on proximity between the
customer-supplier bases. This paper uses a commercial business mapping software to analyze cost driver
data, produce visualizations and illustrate strategic opportunities for category management initiatives. DoD
requirements for Integrated Solid Waste Management (ISWM) within the Los Angeles area are evaluated
using the software andmethodology to demonstrate a model for practical application.
Findings – The authors find that commercial software can be used to cluster requiring activities needing
common, recurring services. This standardized, repeatable method can be applied to any category of services
with any number of cost drivers. By identifying optimal requiring activity clusters, procurement agencies can
more effectively implement categorymanagement strategies for service requirements.
Research limitations/implications – The initial approach of this paper was to develop a macro-level,
one-size-fits-all model to centralize procurement. The authors found this approach inadequate as they tried to
group service requirements of wildly differing characteristics. They experienced other significant limiting
factors related to data availability and data collection.
Social implications – Clustering common and recurring DoD service requirements would result in
standardized levels of service at all installations. The demand savings from clustering would promote the
implementation of best practices for that service requirement across the DoD, which would eliminate non-
value-added activities currently performed at some installations, or gold-plating of requirements, which is
also likely occurring.
Originality/value – This paper is the first to use an analytics-based methodology to cluster common,
recurring public services. It is the first method that offers a standardized, repeatable approach to
implementing category management of service requirements to achieve cost savings.
Keywords Strategic sourcing, Category management, Services acquisition, Services contracting
Paper type Research paper
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Introduction
An important control for improving the public-sector performance is purchasing. Purchased
goods and services account for one-third of total public spending. Therefore, the potential
for improvement is substantial. Of more than 500 purchasing projects supported by
McKinsey in both private as well as public sectors over the past five years, an average of 15
per cent savings has been achieved. In public sector projects, there is an even higher average
savings of 28 per cent (Husted and Reinecke, 2009).
This phenomenon is true across the globe. In Italy, there were more than 30,000 contract
authorities, each making limited purchases with broadly varying prices and contract terms
across multiple categories. However, because of the national procurement improvement
initiative, there are now 30 central authorities overseeing purchasing in key categories
countrywide. This program saved Italy $3.6bn in 2015, its first full year of implementation
(Allas et al., 2018).
In another example, the UK government’s G-Cloud is an electronic marketplace where
any of the country’s 400-plus public sector organizations can procure more than 26,000
digital services from nearly 3,000 suppliers – and it is faster and cheaper than entering into
individual contracts. G-Cloud is a great example of how online tools can increase
competition and reduce administrative burdens (Allas et al., 2018).
In the USA, economic spending has dramatically evolved in recent decades as the USA
has moved from a goods-consuming society to a service-consuming society. This cultural
movement has led to a substantial increase in the demand for services over tangible goods.
Figure 1 illustrates this shift. In 2012, the service sector accounted for about 86 per cent of
employment in the USA (Apte, 2014; Church, 2014).
Every year, federal agencies spend $400bn on products and services for various missions
(GAO, 2016). The same report claims that the Department of Defense (DoD) spends about
$332bn, a substantial amount of total federal spending. Over half of procurement spending
between 2008 and 2012 was obligated on service contracts (GAO, 2013), a trend that is
expected to remain consistent. Despite its large purse and large acquisition workforce, only
5.8 per cent of DoD spending was strategically sourced through fiscal year 2011 (GAO,
2012a, 2012b). Engel (2004) defines strategic sourcing as “an organized and collaborate
approach to leveraging targeted spend across locations with select suppliers that are best
suited to create knowledge and value in the customer-supplier interface” (p. 1). Strategic
sourcing is a transformed purchasing function that is a proactive and strategic process that
incorporates materials management, logistics and physical distribution (Apte et al., 2011b).
Figure 1.
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Historically, the DoD has struggled with the acquisition of services because of the inherently
complex nature of services, relative to the seemingly straightforward procurement of
commodities (Rendon et al., 2012; Apte et al., 2011b; Apte et al., 2011a). Few attempts have
been made at the DoD level to strategically manage services. We suspect the inherently
complex nature of services deters category teams from trying to consolidate service
requirements. However, in an environment where the required capabilities exceed the
available budget, the DoD must make a concerted effort to maximize the value of fiscal
resources obligated on service contracts. Therefore, we focus on achieving rate, process and
demand savings for common, recurring DoD service requirements. Our objective in this
research is to develop a repeatable methodology that can achieve potential cost savings
through strategically clustering common, recurring DoD service requirements. Our goal is to
make the implementation of category management of service requirements less
overwhelming, so category teams can begin to tackle the large portion of spend associated
with service requirements.
Category management principles require teams to first consolidate the spending for a
specific commodity or service to identify trends and cost drivers. Given our knowledge of
category management principles, we knew some sort of consolidation of service
requirements would be required; thus, we trained our focus on developing optimal clusters
of DoD installations for a given service requirement. We first attempted to design an
optimization model for cluster analysis, but the tedious data collection (mapping distances
between hundreds of Active and Reserve DoD installations, a total of over 23,000 data
inputs), coupled with an extremely large optimization model, turned out to be work that had
more drawbacks than leads. We recognize that research is necessary to find what does and
does notwork. After spending a considerable amount of time on a method that did not yield
fruitful results, we began exploring commercially available tools. After a brief search, we
discovered Maptitude, a commercial software that encompassed most of what we wanted to
achieve[1]. The Maptitude software produces visualizations that illustrate optimal
clustering of DoD installations for implementation of category management initiatives.
Using the MPCluster software add-on, we overlaid service-related cost driver information to
add fidelity to the clusters. The result was a standardized, repeatable methodology capable
of clustering service requirements in a way that achieves optimal rate, process and demand
savings.
Furthermore, we created a clustering continuum to organize common, recurring services
based on the proximity between the customer–supplier bases. As a proof of concept, we
evaluated requirements for Integrated Solid Waste Management (ISWM) (i.e. garbage
collection and disposal) within the Los Angeles area. We offer proof of the concept in this
research but do not demonstrate actual savings because of data limitations.
Literature review
Our research focus is to develop a standardized, repeatable methodology to strategically
cluster DoD service requirements to implement category management and achieve potential
rate, process and demand savings. We introduce this concept and review literature
published on the evolution of category management in both the private and public sectors.
Cluster analysis
Cluster analysis, or clustering, is a process of grouping a set of objects in such a way that
objects in the same group, known as clusters, are more similar (in some sense) to each other
than to those in other clusters. Cluster analysis is widely used in marketing for partitioning




analysis is also useful when facilities are to be located based on certain criteria, such as
travel distance or travel time, from the points in the region to the corresponding facility.
Roach (1972) offers a clear definition of clustering and offers an algorithm for optimal
partitioning of the points. Everitt et al. (2011) offer a class of clustering techniques that
produce a partition of individuals into specified groups, by optimizing some numerical
criteria. Binu (2015) points out that clustering is used in many applications of medical and
telecommunication field. Binu lists various algorithms for finding clusters based on different
objective functions. In this research, we try to identify such a methodology to explore
potential savings through strategically clustering common DoD service requirements.
Procurement evolution – private sector
It is critical to understand category management and its origins in the private sector to
implement it successfully in the public sector, specifically the DoD. Henderson (1975)
expressed some thoughts decades ago that still ring true today. The author claimed that
procurement has acquired a significant place in top management and is moving away from
being an ignored function in most organizations. Henderson (1975) pointed out that this
transformation may be because of purchasing managers having developed new
methodologies, or enhanced old methodologies, that have proven purchasing’s valuable
contribution to the organization. This phenomenon is applicable even now, more than 40
years later.
Historically, many organizations viewed their purchasing function as an operational
entity responsible solely for handling routine transactions. In his seminal article in the
Harvard Business Review entitled “Purchasing Must Become Supply Management”, Peter
Kraljic (1983) asserted that organizations’ top management must change their transactional
view of the purchasing function and recognize its strategic value to the organization. His
philosophy was based on the practice of strategic purchasing, contending that a company’s:
[. . .] need for a supply strategy depends on two factors: (1) the strategic importance of purchasing
in terms of the value added by product line, the percentage of raw materials in total costs and
their impact on profitability, and so on; and (2) the complexity of the supply market gauged by
supply scarcity, pace of technology and/or materials substitution, entry barriers, logistics cost or
complexity, and monopoly or oligopoly conditions (Kraljic, 1983, p. 110).
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The matrix categorizes supply items in Non-Critical, Bottleneck, Leverage and Strategic
quadrants. The Leverage quadrant is the most relevant to this study because it is composed
of items that have a high importance to the organization and minimal supply risk. High
importance to the organization and minimal supply risk are characteristics that describe
most of the common, recurring DoD service requirements. Services in the Leverage quadrant
of the matrix in Figure 2 provide the best opportunity to aggregate purchases to exploit the
enormous purchasing power of the DoD over its many, less powerful suppliers to achieve
savings. Note that while the terminology is aggressive, the DoD is not in the business of
throwing its weight around to put companies asunder. However, budget constraints demand
the DoD sharpen its pencil when it comes to leveraging its strengths – one of which is its
large, enduring buying power – to achieve reasonable savings.
For an organization in the private sector to achieve a consistent level of success, it is
important that the purchasing function be synchronized with the strategy of the
organization (Freeman and Cavinato, 1990). Freeman and Cavinato (1990) claim that for the
purchasing function to be an equal contributor, the function should develop strategic
management aligned with the overall goals of the organization; otherwise, the function is
vulnerable to reductions during downturns. Spekman (1985) stresses the need for strategic
procurement planning that addresses current and future environment factors and is in line
with the overall goals of the organization. Procurement planning should include:
! performance-related strategies;
! procurement systems-related strategies; and
! competitive procurement strategies.
Spekman (1985) calls for integration of the procurement planning process with the corporate
planning process to sustain the corporation’s long-term competitive viability.
Recognizing the increasing importance of the purchasing function, new purchasing
strategies have developed which seek to increase the value purchasing provides to the
organization. Strategic purchasing evolved into strategic sourcing, reaching further back
into the sourcing process to link purchasing to supply chain management. Strategic
sourcing involves walking the procurement team (both the actual purchaser and a
representative for the customer/end user) through a series of steps that examine current
spend associated with a commodity or service, and the current strategy used to purchase the
commodity or service (Carlsson, 2015). The team collectively performs in-depth market
research to identify new purchasing strategies and/or new suppliers. With the best strategy
identified, the team executes the strategy andmonitors supplier performance.
Strategic sourcing increased the importance of the purchasing function by aggressively
outsourcing products and services that were not considered a core competency for the
organization, and establishing very close relationships (perhaps even exclusive
relationships) with suppliers that offer the greatest advantage for the organization (e.g. best-
in-class technology, culture of innovation, superior quality, etc.; Chapman et al., 1997).
Handfield (2006) discusses creating a hierarchy of suppliers by their importance to the
organization such as transactional suppliers, partner suppliers, preferred suppliers and
strategic suppliers. Integrating suppliers into the design team of a product or service
(Chapman et al., 1997) has also become an important strategy for achieving competitive
advantages.
Category management is the latest management philosophy and practice to link the
purchasing function to strategic organizational goals. The private sector began adopting




suppliers born out of globalization and of suppliers getting smarter and finding newways to
secure and retain their routes to market [. . .] [there was a] [. . .] a growing realization that
organizations could gain advantage if purchasing could play a more strategic role” (O’Brien,
2015, p. 8). O’Brien (2015) defines categorymanagement as:
[. . .] the practice of segmenting the main areas of organizational spend on bought-in goods and
services into discrete groups of products and services according to the function of those goods or
services and, most importantly, to mirror how individual marketplaces are organized. Using this
category segmentation, organizations work cross-functionally on individual categories,
examining the entire category spend, how the organization uses the products or services within
the category, the marketplace and individual suppliers. (p. 6)
Category management adds an additional layer of analysis to the concepts included in
strategic sourcing by looking at “near peer” organizations of similar size and scope to
identify industry best practices and opportunities for demand savings (i.e. ways to control or
reduce demand for the commodity or service or to include standardization of the commodity
or service). Category management is a functionally led (i.e. customer or end-user-led)
process, whereas strategic purchasing and strategic sourcing tend to be purchasing-led
processes (Landale, 2016).
Category management is a process that consists of several different business activities:
segmentation, spend analysis, activity analysis, cost calculations and estimations, market
analysis, negotiations, supplier evaluation and positioning, supplier network structuring,
quality assurance, value engineering and others (Carlsson, 2015). Category management
techniques often result in price reduction, process efficiency and/or demand management,
with no degradation to (often resulting in improvement of) the user’s requirements or needs
(Landale, 2016).
Implementing category management is difficult – it involves a paradigm shift in the way
the organization thinks about acquisition of requirements, and it may even involve
structural reorganization to support the top-down implementation of category management.
However, the savings achieved from category management efforts can be substantial,
averaging 10-20 per cent savings per category of spend (O’Brien, 2015, p. 35).
Procurement evolution – public sector
In 2005, the Office of Management and Budget (OMB), through memorandum, officially
charged all federal government agencies to begin implementing strategic sourcing (Johnson,
2005). The OMB issued additional guidance in 2012, establishing the Strategic Sourcing
Leadership Council (SSLC) and placing additional responsibilities upon the General Services
Administration (GSA) for implementing federal-wide strategic sourcing (Zients, 2012).
The most recent memorandum, issued in 2014 by the OMB’s Office of Federal
Procurement Policy’s (OFPP) administrator, Anne Rung, declared that category
management was common in industry practices and would be the future approach to the
federal government’s acquisitions of goods and services (Rung, 2014). Category managers
are charged with managing enterprise-level spending in a way that aligns to the way
industry produces and delivers the goods and services that fall into their category, to
achieve rate, process and demand savings. The 2014 memo appointed the GSA as the lead
organization for implementing government-wide categorymanagement (Rung, 2014).
The OMB (2015) provided federal agencies with direction for successful implementation
of category management and established a common taxonomy and structure for category
management operations in its Government-Wide Category Management Guidance




procurement “drives higher costs, slows the procurement process, and stifles innovation. It
also prevents agencies from taking advantage of potential savings or leveraging their
acquisition workforce to support more complex, higher-risk acquisitions” (OMB, 2015, p. 8).
The creation of a common taxonomy and structure permitted the federal government to
establish a Category Management Leadership Council (CMLC) to lead the implementation of
category management. CMLC members appoint category managers who are responsible for
a category’s spend within the various agencies of the federal government. The OMB’s
category management structure and taxonomy are presented in Figure 3[2].
Integrated solid waste management
ISWM is an essential service that has been studied in the past. Achillas et al. (2013) focus on
solving waste management social and environmental problems. Boskovic et al. (2016) and
Arribas et al. (2010) have discussed cost-effective waste collection systems. Alternative solid
waste strategies that meet cost, energy and environmental emissions objectives are
described by Solano et al. (2002).
The USA Air Force (USAF) studied ISWM as a category management opportunity to
minimize input to the waste stream and to maximize diversion from the waste stream
through sustainable practices such as recycling, composting/mulching, reuse and donation
(Brady et al., 2016). These socio-economic objectives give rise to a dichotomy in public
procurement between the efficient allocation of limited capital, from an agency perspective
and government spending as an instrument of public policy. These objectives make it
difficult for procurement staff to make optimal procurement decisions, as there are trade-offs
between procurement and non-procurement goals (Thai, 2001).
In situations when waste cannot be diverted, it has to be picked up and delivered to
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contract. However, because of the inherent inefficiencies of garbage trucks (averaging just 2
to 3 miles per gallon) and the distances that have to be travelled by the trucks, this service is
highly dependent on proximity between its customer-supplier bases. With this in mind, we
focus on proximity-dependent factors related to ISWM in our research, specifically driving
distance and driving time.
Advances in public procurement
A review of policy-related articles in public sector helps the scholars in the field pursue their
research (Snider and Rendon, 2008). Snider and Rendon (2008) propose a conceptual
framework for implications for theory and practice. Analytical framework proposed by
Schapper et al. (2006) describe how to manage and reform public procurement. They claim
that the application of new technology in public procurement offers potential to resolve
tensions because of lack of transparency. McKevitt et al. (2012) explore the meaning of
competency and its place in professionalization of the public procurement process in UK and
Ireland.
Electronic procurement (e-procurement) represents a critical development in the
procurement process (Neef, 2001). With the explosion of the high-tech industry, there are
certain electronic tools available now that were not available before. Such tools have been
making their ways from private sector to public sector because of research in public
procurement for different methodologies to mitigate different issues but mainly cost saving.
Vaidya et al. (2006) discuss the critical factors that drive success of e-procurement
implementation in the public sector. They perform a literature survey to support their model
for critical success factors. Croom and Brandon-Jones (2005) analyze key lessons learned
from e-procurement implementation in the UK. They observe that the literature in
e-procurement addresses five themes: impact on cost effectiveness, impact on the form and
nature of supplier transaction, e-procurement system implementation, broader IT
infrastructure issues and the behavioral and relational impact of e-procurement. In our
article, we explore a newmethodology for category management.
Methodology
Requirements analysis is at the heart of all category management endeavors (O’Brien, 2015;
Pandit and Marmanis, 2008); however, traditional methods for carrying out a meaningful
analysis of service requirements in the DoD are primitive. Requirements analysis in the DoD
is particularly difficult because it has performed tactical acquisition of services for decades.
Tactical execution has allowed the end-users of the service to tailor the acquisition to meet
their needs. Thus, trying to sum up required service needs in a way that satisfies all end-
users is difficult; however, strategic spend analysis is a critical first step in category
management. The relatively unexplored task of consolidating common, recurring service
requirements provides a unique environment for state-of-the-art approaches to emerge that
align with the government’s interest in category teams proposing sound business process
innovations. Particular to acquisition solutions, the Federal Acquisition Regulation (FAR)
(2017a, 2017b) affords contracting officers flexibility to innovate in the absence of express
FAR direction (FAR 1.102-4).
Clustering continuum
We sought to develop an elementary framework for how product service codes (PSCs;
referred to as services in this report) could be classified and organized to align with the
category management framework. We believe the best way to organize the distinct




typically interacts with its supplier base. For example, it is reasonable to assume that for a
service like ISWM, most suppliers would be opposed to taking on long-haul regional or
interstate ventures because of the high costs of fuel, long work hours and maintenance on
their truck fleets. We assume suppliers delivering ISWM services typically would favor a
short-range business model, that is, the service has proximity dependence between its
supplier base and the service delivery location.
Conversely, we believe some services can also be classified as exhibiting characteristics
of proximity independence, a polar opposite of proximity-dependence. Proximity-
independent services are those groups of services that have limited physical exposure
between the supplier and the service delivery location. For example, information technology
(IT) services encompass a wide range of services such as day-to-day protection of base
network security, network troubleshooting and over-the-air software updates; many of these
services are conducted in remote, centralized locations throughout the USA. We organize an
example set of services for the clustering continuum, shown in Figure 4. The continuum
allows us to logically organize services to help determine appropriate cluster size.
We used category management principles and identified a best-practice solution. The
result was the discovery and use of commercially available software to implement our
method.
Mapping software
To facilitate the visual representation of clustering DoD installations and to use the category
management goal of mirroring commercial-sector best practices or, as the case may be,
developing new best-in-class practices, we sought out commercially available software
options typically used for business analysis functions. After a limited search, the best
contender was the Maptitude Geographic Information Software (GIS). Maptitude GIS is a
robust and easy-to-use professional business mapping software used for in-depth
geographic analysis of demographic data to make data-driven decisions (Maptitude, 2019).
This tool provides an array of functions, such as data-integrated heat mapping, drive-time
rings, geographic census data analysis and territory creation; and it contains expandable
functions to include other third-party software. This is a promising suite of capabilities that
will likely yield the greatest opportunities for scalable clustering analysis. We believe the
capabilities of this software tool are promising when compared to our previous attempt at
Microsoft Excel-based mathematical clustering because of the capability for greater
information integration, including the ability to layer information, such as service-related
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Maptitude permits integration with third-party add-on software. For this research, we used
the MPCluster add-on, which finds natural clusters in the “loaded” or “heavy” pin data –
pins that not only map a geographic location, but contain attributes of the location and/or
ISWM service cost drivers that are required for comprehensive clustering analysis.
Proposed model
When our initial approach could not account for all of the complexities of a given service
requirement, we developed a methodology (Arruda and Clark, 2017) using category
management principles to determine which installations should be clustered based on the
market intelligence collected for the service requirement (Brady et al., 2016). The
methodology has four main steps:
(1) Step 1: Identify DoD installations requiring a given service.
(2) Step 2: Identify cost-driver market intelligence relevant to developing clusters.
(3) Step 3: Integrate cost-driver market intelligence into commercial mapping
software.
(4) Step 4: Use cost-driver market intelligence to determine ideal cluster size.
To develop and demonstrate this methodology, we selected ISWM as a common, recurring
DoD service requirement. ISWM is a viable service for analysis because it is a service
requirement that is common across all three service components in the DoD: Army, Navy
and Air Force. Significant cost-driver data and market intelligence were collected from the
ISWM Category Intelligence Report (Brady et al., 2016). We narrowed the geographic scope
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We made the assumption, based on a common sense approach, that ISWM suppliers would
favor a short-range business model, that is, one in which the service is proximity-dependent
between its supplier base and the service delivery location. Considering this proximity
dependence, we choose to test our model by first identifying significant cost drivers
associated with ISWM services. With the information outlined within the ISWM Category
Intelligence Report (Brady et al., 2016), we derive two key cost drivers that we use in our
model:
(1) garbage truck driving range constraints; and
(2) wage constraints (determined by the Department of Labor for all federal contracts).
The proximity-driven analysis takes into account the wages indirectly – the longer the
driving time to reach the service delivery location, the larger the labor cost.
Data
We chose to focus our analysis on the Los Angeles area, given the number of different DoD
installations in the area. Further, we chose El Segundo as a point of reference because of its
relatively central location in the Los Angeles area. El Segundo is home to Los Angeles Air
Force Base (AFB), which provides an opportunity to showcase the number of procuring
agencies and places of performance contracting for ISWM services.
Integrating installation data. To perform clustering analysis, we first determined which
requiring agencies may be involved in the procurement of ISWM services. The DoD Base
Structure Report for FY 2015 (DoD, 2015) provides a snapshot of real properties within the
DoD, including an exhaustive list of installation specifics, such as building square footage,
owned acreage and personnel assigned. The data provided some attributes needed for
clustering analysis of ISWM services. To integrate the data, we converted the report into a
readable database with Maptitude and incorporated each reported installation by adding the
data (i.e. loading the pins on themap).
Integrating market data. ISWM is less wage-driven, compared to the overall service
sector, because it is a capital-intensive service requirement, requiring significant investment
in fixed assets, such as trucks, equipment and dumpsters (Figure 6). The cost structure
shows that 18.4 per cent of the industry costs are attributed to purchases and an additional 8
per cent to depreciation, as compared to 15.6 and 2.3 per cent for the overall service sector
(Brady et al., 2016, p. 32). Additionally, the garbage trucks used during ISWM performance
are not fuel-efficient. Fuel costs represented a significant amount of variable costs in the
industry. Finally, “other fees/expenses” are high in the industry because of the use of
landfills and transfer stations, which charge fees based on usage. Fuel costs and “other fees/
expenses”were referred to as “Other” in Figure 6 and represented 35.5 per cent of the ISWM
cost structure. “Other” costs were substantially higher for ISWM, whereas “Other” costs
accounted for only 15.4 per cent of costs in the overall service sector (Brady et al., 2016,
p. 32).
To better understand the key cost driver of ISWM range constraints, we study general
distance capabilities of suppliers in terms of fuel economy. As a benchmark, we estimate
that the farthest distance a refuse truck could service is approximately 200 miles roundtrip.
This estimate is derived based on the findings that traditional refuse trucks have a typical
fuel economy of 2 to 3 mpg of diesel (Sandhu et al., 2014). We apply our methodology to the
Los Angeles area; therefore, we use a conservative estimate of 2 mpg, considering the
congested traffic environment. An industry manufacturer of refuse trucks advertises fuel
tank capacities ranging from 50 to 150 gallons (Peterbilt, 2019). On average, we estimate 100




truck as 200 miles roundtrip, which means that all servicing locations must be within 100
miles of a central location. Using landfill and transfer station data from the Sanitation
Districts of Los Angeles County website, we drop pins to identify each facility.
Integrating federal spend data. Examining Federal Procurement Data System-Next
Generation (FPDS-NG) system data from FY 2012 to FY 2016, we identify and validate DoD
installations procuring refuse collection services under the PSC S205 “Trash/Garbage
Collection Services” within a 100-mile radius of El Segundo’s Los Angeles AFB (DPAP,
2019b). FPDS-NG is “the single authoritative repository for federal procurement award
data” (FPDS-NG, 2019). It contains:
! contract data, such as contract number and type of contract;
! dates, such as performance dates and contract signature dates;
! purchasing office data;
! contractor data, such as company name and socioeconomic status;
! obligation amount;
! service/commodity information, such as the PSC;
! competition information; and
! preference programs, such as small business set-asides.
While FPDS-NG contains dozens of data fields, many require manual input by federal
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not contain contract line item-level information, making data granularity another issue.
Despite these limitations, FPDS-NG is still the best source of federal procurement spending.
Results
Applying the cost driver of a 100-mile driving distance range constraint, we derive a few key
findings from the Maptitude analysis output. Figure 7 shows a consolidated geographic
output visualizing driving distance rings in 25-mile increments from El Segundo, CA. From
this output, we derive a total of 15 DoD and 151 other federal locations procuring ISWM
services within a 100-mile driving distance. Additionally, 27 landfill or transfer stations are
available for use for ISWM services within the same area.
We also test our model with a rough round-table estimate that a refuse truck would likely
remain within a two-hour roundtrip driving time from its base of operations. This number
could be treated as a parameter and may be changed in subsequent scenarios. The estimate
is strictly to test our model to view clustering in terms of labor or hourly wage constraints.
For example, industry practice may suggest that for the most efficient routes for refuse
collection, a truck needs to remain in a centralized location, versus servicing areas spanning
great geographic distances. Viewing the data in terms of driving time provides an analysis
of locations available to be serviced within a relatively congested location like Los Angeles,
as compared to more rural areas in the continental USA.
Driving time in terms of average time in minutes from El Segundo, CA is shown in
Figure 8. The rings are divided into 20-minute increments up to 60 minutes from El
Segundo. From this output, we derive a total of nine DoD and 29 other federal locations
procuring ISWM services within a 60-minute driving time. Additionally, nine landfill or
transfer stations are available for use for ISWM services within the same area. Clearly,
driving time highly constrains the number of service delivery locations and landfills or
transfer stations in a cluster. These results make sense for the Los Angeles area.
Figures 9 and 10 show the comparison between driving distance analysis and driving
time analysis. Determining which output to use depends on the type of cost savings that is
being targeted. For example, if market intelligence leans toward the assumption that fuel
costs are a significant factor to overall ISWM costs, then the driving distance output may
provide a better visualization for decision-making. If labor costs are more heavily weighted
as a key cost driver, then the driving time output may provide better visualization for
Figure 7.
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decision-making. In both Figures 9 and 10, clustering constraints will vary depending on
targeted cost drivers (e.g. labor or fuel).
Discussion
We launched the research project with the objective of created a standardized, repeatable
methodology for clustering common, recurring service requirements to help categorymanagers
achieve rate, process and demand savings. Using our model, there is potential for rate savings
by promoting efficient utilization of contractors’ fixed assets, reducing fuel consumption,
reducing labor costs and reducing “other fees/expenses” associated with landfills and transfer
stations by negotiating a volume discount. A publication by the Air Force Installation
Contracting Agency (AFICA) outlines how organizations should verify rate, process and
demand savings achieved through categorymanagement initiatives (AFICA, 2017).
Figure 8.
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Rate savings
It was not possible to state the achievement of rate savings with certainty in this study,
because our data does not allow us to make a quantifiable claim. Because of the varying
levels of service quality and the scope of work performed at various requiring activities
across the DoD, it is difficult to quantify levels of service quality or scope of work
performed. The collected spend data from FPDS-NG does not offer the full picture, as it only
provides total contract price. It cannot discern the number of containers serviced on base,
the volume of waste produced or other factors related to cost (e.g. hazardous waste disposal,
recycling rebates, etc.). Absent a higher level of data granularity, we cannot state the rate
savings that could be achieved with certainty. We recommend implementing a pilot test at a
few regional locations to estimate potential savings.
Process savings
Clustering DoD installations to develop strategic sourcing-related acquisition solutions
would create significant process savings in contract formulation and administration. For
example, the use of indefinite delivery/indefinite quantity (ID/IQ) contracts, where practical,
would decrease the procurement administrative lead time (PALT) of subsequent task order
(TO) actions required to provide the same level of service to DoD installations. ID/IQ
contracts are written for requirements that are known to exist; however, the exact timing of
service delivery and/or quantity of service are unknown at the time of contract award. ID/IQ
contracts may be awarded to a single or to multiple contractors, based on expected demand
patterns. ID/IQs contain a price ceiling that cannot be exceeded, but new requirements may
be fulfilled by simply writing a TO off the existing ID/IQ. However, using ID/IQ contracts
does not relieve acquisition teams fromwriting and administering TOs for single or multiple
groups of installations, a drawback of this contract type.
Another strategic sourcing solution is to use large non-ID/IQ contracts that encompass
all the installations in a given cluster, assuming the teams can estimate demand with
enough certainty. Using this method, one procuring agency would be responsible for
consolidating the requirements for the entire cluster, as well as writing and administering
the contract. This method results in significant process savings for the acquisition teams
that no longer have to write a contract for ISWM services and should only moderately
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Both strategic sourcing solutions are feasible. The category management team, with its
in-depth knowledge of the requirement, supply base and industry practices, would
determine the appropriate method for the service requirement. We provide the following
example of potential process savings using the ID/IQ strategic sourcing method.
Metrics from the AFICA Cost Savings Tracker prove that substantial process savings
(i.e. manpower savings) are possible when requirements are combined, and contracts are
leveraged to meet the needs of several requiring activities. The Cost Savings Tracker uses a
2014 Operational Contracting Air Force Manpower Standard developed by the 5th
Manpower Requirements Squadron (5 MRS) to measure process savings. This standard
establishes process times for the award and administration of various contract types
(AFICA, 2017).
The 5 MRS manpower standard requires 615.08 hours to award a service contract (either
a known-delivery time and known-quantity contract or an ID/IQ), and 219.66 hours to award
a service TO off an ID/IQ contract that complies with FAR Part 37, Service Contracting
(AFICA, 2017). TOs take roughly one-third the process time of a known-delivery time and
known-quantity contract. One requiring activity and contracting office could do the work for
all 15 installations in the Los Angeles region. One activity would go through the 615.08
hours to write an ID/IQ, then all the other activities could spend just 219.66 hours each
writing TOs off that ID/IQ. This suggests that the DoD could potentially realize 5,535.88
hours of process savings – 395.42 hours for each of the remaining 14 contract actions – over
a five-year period, if the 15 DoD installations in the Los Angeles area fulfill their ISWM
requirements using one ID/IQ contract. These savings are even more substantial when
extrapolated to include clusters that cover all of the potential regional consolidations across
the USA.
Demand savings
Clustering common, recurring DoD service requirements would also result in standardized
levels of service at all installations. The demand savings from clustering would promote
implementation of best practices across the DoD, which would eliminate non-value-added
activities currently performed at some installations, or gold-plating of requirements, which
is also likely occurring.
Conclusion
We developed a standardized, repeatable methodology for clustering DoD service
requirements and implemented an ISWM example as a proof of concept. Our findings
suggest that there are substantial opportunities for achieving process savings through
category management of common, recurring DoD service requirements, but additional
research is required to quantify potential rate and demand savings. We focused on ISWM to
provide depth of analysis and to demonstrate our clustering methodology; however, during
fiscal year 2016, ISWM accounted for less than 1 per cent of the $149.6bn billion spent on all
DoD service contracts. This suggests that our research barely scratches the surface of the
total savings potential achievable through strategically managing spend on common,
recurring DoD service contracts. This proof of concept research for ISWM can, and should,
be extended to other common, recurring DoD service requirements.
Further, this study focused on a proximity-dependent service; however, we believe
savings are also achievable with proximity-independent services. With proximity-
independent services, it is not as critical for contractors to maintain a physical presence in
close proximity to the service delivery location. Maptitude and MPCluster could generate




One of the limitations in this test case was lack of raw data required to import all
potential suppliers into Maptitude. In other words, we did not have access to important
supplier-side data required for the most comprehensive clustering analysis. We believe this
can be rectified in future research by finding and including these data points to produce
more robust clustering outcomes.
Notes
1. There are likely several types of software available that can perform the same functions as
Maptitude. However, our focus was to find “a” software package that would prove the concept of
clustering. Our focus was not to compare commercial software to find the best package. Future
research should examine the advantages and disadvantages of all available software.
2. ISWM, for example, is a service that falls under Facility-Related Services, which falls under
Facilities and Construction in the category management structure. The Facilities and
Construction category is managed at the federal level by Ms Mary Ruwwe, Federal Acquisition
Service (FAS) Regional Administrator for the General Services Administration (GSA).
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